Background: Utilization of services is an important aspect of migrants' access to healthcare. The aim was to review the European literature on utilization of somatic healthcare services related to screening, general practitioner, specialist, emergency room and hospital by adult first-generation migrants. Our study question was: 'Are there differences in migrants' utilization of somatic healthcare services compared to non-migrants?' Methods: Publications were identified by a systematic search of PUBMED and EMBASE. Appropriateness of the studies was judged independently by two researchers based on the abstracts. Additional searches were conducted via the references of the selected articles. The final number of studies included was 21. Results: The results suggested a diverging picture regarding utilization of somatic healthcare services by migrants compared to non-migrants in Europe. Overall, migrants tended to have lower attendance and referral rates to mammography and cervical cancer screening, more contacts per patient to general practitioner but less use of consultation by telephone, and same or higher level of use of specialist care as compared to non-migrants. Emergency room utilization showed both higher, equal and lower levels of utilization for migrants compared to non-migrants, whereas hospitalization rates were higher than or equal to non-migrants. Conclusion: Our review illustrates lack of appropriate epidemiological data and diversity in the categorization of migrants between studies, which makes valid cross-country comparisons most challenging. After adjusting for socio-economic factors and health status, the existing studies still show systematic variations in somatic healthcare utilization between migrants and non-migrants.
Introduction
T oday, migrants number 3% of the world's population (191 million). Between 1990 and 2005, Europe's migrant stock rose by 14.7 million to 64.1 million accounting for nearly 9% of the population. 1 One of the great challenges of migration is to manage migrants' health needs well. Migrants represent a potentially vulnerable population health-wise, because they are exposed to a number of health risks before, during and after migration. Also, migrants may have different disease profiles from the population in receiving countries. Additionally, barriers to health services in receiving countries may hamper migrants' access to and use of care.
The subject of this review is migrants' utilization of somatic healthcare services. We argue that utilization of healthcare is a significant issue to address for several reasons. Firstly, there are strong pragmatic and moral reasons for receiving societies to address utilization of healthcare for migrants. In terms of pragmatic reasoning, receiving societies have an interest in sustaining migrants' health, because ill-health hinders the ability to integrate and thus to participate in and contribute to the receiving society. In terms of moral reasoning: the right to the highest attainable health is a fundamental human right 2 and receiving societies are therefore obliged to provide accessible, appropriate and effective services to all inhabitants including migrants. Finally, comparisons between European countries have special relevance in the light of the role of the European Union (EU) for emerging health policies for migrants across Europe but also due to the fact that Europe is facing common challenges related to the trends of migration.
Utilization is seen as a consequence of needs and access to healthcare. For migrant populations, utilization of healthcare may differ from non-migrants because both migrants' needs and access are affected by a series of factors related to the process of migration including health status, self-perceived needs, health-seeking behaviour, language barriers, cultural differences, trauma and newness. This is especially true for first-generation migrants, because they are newcomers to receiving countries and therefore less knowledgeable about how to navigate in the healthcare system and additionally often have special health needs.
In this review, we analysed the literature on first-generation migrants' utilization of somatic healthcare services in Europe in comparison with non-migrants. Our study question was simplistically phrased: 'Are there differences in migrants' utilization of somatic healthcare services compared to nonmigrants?' Furthermore, the study aimed at discussing the potentials and methodological problems in existing studies on migrants' healthcare utilization as a basis for European comparisons.
Methods
Pertinent publications were identified by (i) a systematic search of PubMed and Embase (ii) scanning the references of identified publications (iii) searching the authors' own files. The PubMed search was based on: [ Inclusion criteria were as follows: all publications had to be original, quantitative, peer-reviewed studies undertaken in the EU countries as well as Switzerland, Norway, Iceland and Lichtenstein (European Free Trade countries) investigating utilization of screening, General Practitioner (GP), specialist doctor, hospital and Emergency Room (ER) by adult firstgeneration migrants. It was determined from the population description in the studies whether they included firstgeneration migrants or not. Further inclusion criteria were that migrants and non-migrants originated from the same source population and that the non-migrants served as the reference group. This study focused on utilization of the main elements of somatic healthcare (including screening, GP, specialist doctor, ER, hospital care) for the general population. Mental healthcare was excluded as this has already been the topic of review studies in contrast to somatic healthcare. 3 Moreover, mental health services are often differently organized in parallel healthcare systems in many countries which complicates comparisons. Results only related to specific diseases (e.g. diabetes) and conditions (e.g. pregnancy) were not included, because our focus was on general population needs and utilization patterns and not on specific groups of patients who may also be included or excluded in studies due to very specific criteria which may hamper possible comparisons. Utilization of very specific parts of the healthcare system (e.g. physiotherapy and dental care) was also outside the scope of this review. Studies only concerning undocumented migrants and asylum seekers were excluded because their legal situation often implies restrictions in access to healthcare which therefore differs from other groups of migrants.
Appropriateness of the studies was judged based on the titles which were screened independently by two researchers. Exclusion of the studies occurred if both researchers agreed that the criteria were not met in the title. The abstracts of the remaining studies were read; inclusion of studies arose when both researchers agreed that the studies fulfilled the criteria, and exclusion occurred when both researchers decided that one or more criteria were not met. All remaining studies were judged based on the full text following the same procedure. Additional searches were conducted via the references of the selected articles. Also, relevant articles that we learned about otherwise were included. The final number of studies included in the review was 21; all identified in PubMed as Embase did not result in any additional articles.
Results
An overview of characteristics of the studies is given in table 1. The table shows that the 21 studies were conducted in six countries situated geographically in different parts of Europe; in Northern Europe: Denmark (3 studies), Sweden (3) and UK (6); in central Europe: Germany (1), the Netherlands (6); and in Southern Europe: Spain (2). None were conducted in Eastern Europe. Some studies covered more than one healthcare service; GP (9/21) and hospitalization (7/21) were the most frequently studied services, followed by ER (6/21), screening (4/21) and specialist care (4/21). Number of migrants included in the studies varied from 53 to 192 908 persons; yet, 13 of the 21 studies included more than 1000 migrants. Information on country of birth varied. In 10/21 studies, at least one 'country of birth' was specified for the migrant population. Morocco, Surinam and Turkey were the most predominant countries in all which mainly reflects the magnitude of these migrant groups in the studied countries as well as the number of studies carried out in these countries. In 6/21 studies, at least one 'region of birth' (and not country) was specified and in 5/21 studies there were no information on neither 'country nor region of birth'. Additionally, type of migration (i.e. refugee versus labour migrant) was only employed in 4/21 studies.
All studies but two had a cross-sectional design. The data sources stemmed almost equally from registry and survey data, and one study employed a combination of registry and survey information. Around a quarter (5/21) of the studies were carried out at a national level whereas three quarters (16/21) were carried out at a regional or local level. Regarding adjustment for socio-demographic factors, age was adjusted for in 15/21 of the studies, gender in 12 out of the 16 studies that included both men and women, socio-economic factors in 9/21, health status in 5/21, time in the host country in 1/21 and other factors such as urbanization in 8/21. In the (38) a: If a study specified at least one country of birth then the study was classified as 'specific country of birth'. If a study only specified at least one 'region of birth' (and not country) then it was classified as 'specific region of birth'. If there was no information on neither country nor region of birth then the study was classified as 'non specific birth'. b: N = 16 as studies which only concern a specific gender (i.e. women) are not included. Webb et al. General practitioner (GP) Dyhr et al. 
Screening
Studies focused on uptake of 'breast cancer and cervical cancer screening' programmes. Regarding breast cancer screening, in Sweden, Lagerlund et al. 4 showed that migrants from nonNordic countries were more than twice as likely to be nonattenders compared with Swedish-born women after control for socio-demographic factors and live births. Likewise, a Dutch study showed that age-adjusted attendance and referral rates for women from non-Western countries were respectively 5.1 and 2.2 compared with 8.8 and 4.0 for Dutch-born women. 5 Regarding cervical screening, studies from the UK, the Netherlands and Spain showed that uptake for cervical screening was lower among migrants compared to non-migrants. 6, 7 In the Dutch study, women born in the Netherlands had the highest participation rate (56.8%) whereas Moroccan women had the lowest participation rate (35.9%). 6 
General practice and specialist care
Several European studies showed overall higher GP use among migrants compared to non-migrants, [8] [9] [10] [11] [12] [13] [14] although differences are seen in relation to country of birth, age and sex. However, factors related to health and socio-economic status explained some of these results. For example, Reijneveld showed that elderly migrants from Turkey, Morocco and former Dutch colonies had a higher use of GP which was to a great extent explained by a poorer self-reported health and less so by their adverse socio-economic position. 15 In contrast, another more recent Dutch study did not find that socio-economic status nor health status could account for the differences in the utilization patterns.
14 A Swedish study likewise found higher GP use among migrants from Chile, Poland, Turkey and Iran but the results were explained by poorer self-reported health status among migrants including exposure to organized violence in the country of birth. 11 In a UK study, Livingston et al.
12 also explained higher use of GP by poorer physical health. A few studies have also reported lower use of GP. Sproston et al. 16 reported a lower use of GP among Chinese in the UK compared to other migrant groups and nonmigrants. The results were explained by language barriers as Chinese who spoke English were more likely to visit the GP than those who did not. In this context, Hargreaves et al. found that persons <35 years of age, being male and being a migrant in the UK <5 years were less likely to have GP registration. 17 Overall, migrants were more likely to seek personal contact with the GP than use telephone consultation. 10, 11 Additionally, a Dutch study demonstrated that the higher contact rate with the GP among migrants was not attributable to a substitute by less specialized care or a lower use of specialist care.
14 Four studies from the Netherlands addressed use of outpatient 'specialist care' and the results were contradicting. After adjusting for age, sex and socio-economic status, one study found no overall differences between migrants and non-migrants, 15 and another found higher use. 18 After adjustment for health status and socioeconomic status, one study found no differences 13 and the other found higher use of specialist care among migrants. 14 
Emergency Room
In general, studies of ER use showed a slight tendency to higher utilization rates among migrants compared to non-migrants; however, none of the studies adjusted for health status. 10, 11, 19, 20 A Danish study showed that higher use was most pronounced for migrants from Turkey, Somalia and Former Yugoslavia. 19 This result was adjusted for socioeconomic status. High rates of ER use among migrants have been related to inadequate access to other services. However, a German study did not find that migrant status was a predictor of inappropriate ER use. 21 In contrast to the above results, lower utilization of ER services among foreign-born from less developed countries were found in one Spanish study. 22 Additionally, one study showed no significant differences between the migrants and non-migrants even after controlling for several socio-demographic factors. 21 
Hospitalization
Regarding 'hospitalization', the literature showed contrasting results. Some studies showed equal utilization rates for migrants compared with non-migrants. 9, 14 However, a Swedish study of migrant women found that non-European refugees had higher admission rates compared to nonmigrants controlled for socio-demographic factors. 23 Same patterns of higher use have been found in a UK study 12 and in two Dutch studies. 13, 15 The two latter studies controlled for both socio-economic and health status. Concerning length of hospitalization to somatic wards, a Danish study showed no overall differences between migrants and non-migrants controlled for age and gender. The results showed that for some diagnostic groups, migrants had higher inpatient stay and vice versa. 24 
Discussion
The results suggested a diverging picture regarding utilization of somatic healthcare services by first-generation migrants compared to non-migrants in Europe. Overall, migrants tended to have lower attendance and referral rates to mammography and cervical cancer screening, higher use of GP but less use of consultation by telephone, and same level of use of specialist care as compared to non-migrants. ER utilization showed both higher, equal and lower levels of utilization for migrants compared to non-migrants, whereas hospitalization rates were higher than or equal to nonmigrants.
Methodological issues

Implication of search strategy
Firstly, only articles published in English were considered for the review; thus, we might have excluded relevant studies published in other languages. Nevertheless, since European studies of international interest are traditionally published in English it is likely that the most substantial findings have been covered in this review. Secondly, we limited the review to studies <10 years old in order to focus on the most recent trends of utilization. Therefore, relevant studies published in 1997 or earlier were not included which could have affected the results of the review. Thirdly, a limitation to our review is that a substantial part of the literature on this topic is not published in academic journals, but rather in reports, websites and books and therefore not identified in PUBMED or EMBASE. Fourthly, we chose only to focus on general medical services; therefore, other healthcare services such as dentist services and mental healthcare services were not included, although they might have contributed with other important utilization patterns.
Problems of comparability
The review illustrated problems of comparability. First of all, categorizations of migrants varied greatly between studies. This problem is related to inconsistencies in terminology and registration practices between and within countries including variability in registration over time. Consequently, the review underlines that the field of migration research is in urgent need of common definitions. Already, Bhopal has suggested a glossary that facilitates this to a great extent 25 ; however, these definitions must be applied in practice to advance future data comparison in Europe. Another prerequisite for making valid comparisons is data availability. Within migration research, there are paucity of data since measurement and registration of migrant status and ethnicity are challenging for a variety of technical and political reasons. Migrants are often excluded in epidemiological research to obtain homogenous samples; low response rate among migrants in surveys is frequent; this kind of registration is traditionally considered discriminatory in many European countries. In conclusion, we could not pool and quantify data on migrants of the same origin as data were too difficult to compare due to methodological differences in the studies included.
Adjustments of co-variables differed significantly in the included studies. Thus, some studies adjusted for both sociodemographic factors and health status whereas other studies did not adjust for any factors. Again, in order to facilitate national and international comparability of data, an agreed number of uniformed variables should be included in data collection and analysis. They should at least include age, sex and socio-economic status.
Challenges of classifying migrants
Categorization of migrant population was mainly based on geographical origin; however, as migrant numbers are often small studies end up using broad geographical categories containing heterogeneous populations for pragmatic reasons. This may result in loss of potentially important information and the risk of stereotyping migrants. Another way of classifying migrants is by using type of migration. This variable was only rarely used, which is likely to reflect that the concept of migration status only has received scarce methodological consideration as an epidemiological variable. Yet, this variable appears important as it captures characteristics of the migration process such as forced versus voluntary migration, traumas, strains in the migration process, legal entitlements to healthcare and capability of adaptation in the receiving country. As a result, type of migration is important to health services use because it may affect health needs, knowledge about the healthcare system and possibilities of integration.
Epidemiological design
Cross-sectional studies were by far the most common within this research field; still, the cross-sectional design only provides a snapshot in time of differences in healthcare use between migrants and non-migrants. Time is, however, a valuable variable in migrant studies as an indicator of integration. Alternatively, a time variable such as time since arrival appears to be essential in a cross-sectional dataset. Prospective cohort studies could even better render valuable information about the influence of the process of migration on health services use over time.
Why are there differences in migrants' utilization patterns compared to non-migrants?
The studies in the review differed significantly in design and analysis for which reason the overall patterns are easily simplified. As mentioned in the introduction, utilization may be explained by health needs and access. Our review showed that only a minority of the studies adjusted for sociodemographic factors and even fewer for health status. The studies, which did so, did not show an elimination of the effect of being a migrant on healthcare utilization, although the differences between migrants and non-migrants decreased. Consequently, differences in utilization patterns may to some extent be explained by problems in access to healthcare related to being a migrant.
Problems of access for migrants may be related to formal and informal barriers. Formal barriers are constituted by factors associated with the organization of the healthcare system. These include legal restrictions on access for certain groups such as asylum seekers and undocumented migrants (who were excluded in this review), as well as user payment which may affect migrant populations because they overall tend to have lower socio-economic status compared to nonmigrants. 26 Formal barriers also include organizational barriers 27 and lack of referral between services.
5,28
Questions of language, communication, socio-cultural factors and 'newness' may lead to informal barriers affecting migrants' utilization patterns. Language barriers include lack of information about service offers 29, 30 and difficulties in making appointments with GPs. 31 Several studies show a need for skilled interpreters 32, 33 as lack of skilled interpreters results in poor communication and identification of health problems. 34 Barriers to use of interpreters include lack of identified need and staffs' preference for ad hoc or noninterpreter. 33 Communication goes beyond language. A Dutch study showed that GPs communicate differently with migrants compared to non-migrants in that consultations with migrants were shorter, the GPs were more verbally dominant and migrants less demanding. 35 Less-effective communication in relation to migrant patients may lead to misunderstandings and non-compliance. 36 Socio-cultural differences in health beliefs and behaviours also affect services. 37 'Newness' may likewise affect recently arrived migrants' access to care. It has been shown that migrants tend to use ad hoc emergency services upon arrival, but over time adopt to regular sources of care. 38 
General political and practical implications
The review stresses on the fact that European studies on migrants' access to somatic healthcare services is difficult to compare due to diverging measures of ethnic origin/migration status, outcomes and measures of adjustment. The study is a result of the ongoing Migrant and Ethnic Minority Health Observatory (MEHO) project funded by the European Union. The aim of MEHO is among others to map migrants' health services use in Europe as a first step, which was the aim of this review. Hopefully, this will later enable researchers and administrators to harmonize data collection in the future to make more valid comparisons.
The results of the review represent a great challenge to policy makers and practitioners. The Portuguese Presidency of the European Union in 2007 defined migrant health as one of the most important elements of the EU health policy. This resulted in the following recommendations for improving accessibility and quality of care of migrants in the EU: (i) develop a health policy and a healthcare organization sensitive to social and cultural diversity, (ii) secure geographical, linguistic and socio-cultural accessibility, (iii) promote migrants' participation and (iv) promote information and competence among health staff. To support these goals, we need highquality studies from all over Europe based on comparable data and adjusting for a minimum of co-variables to make valid decisions on how to secure that migrants have access to realize their full health potential.
